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OPTICAL DATA TRANSMISSIO N. OPTICA.. T*>ATA TRANSCEIVERS A Km 
NIETHOD OF MANTJFAC TURING AMT> PACKAGING THERFOF 

The present invention relates to optical data transmission systems and in 
particular to optical data transceivers, means for optically coupling optical data 
transceiver with optical fibres and methods of manufacture and packaging of optical 
data transceivers. 

■ 

Optical data transmission systems use light to carry digital data along fibre 
optic cables. There is a growing move to use optical data transmission systems for • 
reasons of speed, bandwidth and immunity to interference along the transmission 
fibre, m such optical data transmission systems light is generated by a first 
Sransceiver, coupled to the fibre, and travels along the fibre to its far end whereupon it 
is incident upon a second transceiver. The first transceiver acts to convert electrical 
signals into optical signals and the second transceiver acts to convert the optical 
signals back into electrical signals. This process may of course be reversed, with O 
5 signals being sent from the second transceiver to the first transceiver, if desired. £jj 

CD 

Each transceiver has an optically active element or elements. Typically the 3 
optically active elements are a light emitting means and a light sensing means. It is ^ 
however possible, if data transmission is required in a single direction only, that ' 
transceivers may be adapted only to emit light or to sense iigni i.e. * have a single « 
optically active element being either a light emitting means or a light sensing means 
as appropriate. In this application, the term transceiver is used to encompass all three 
possibilities. 
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Traditionally optical transmissions systems have used Glass Optical Fibres 
(GOF) as a transmission medium. GOF have low transmission losses and are 
essential in long distance telecommunications. For shorter range transmissions, for 
example around a home or a vehicle, much higher transmission losses can be accepted 
whilst still aclneving a desired data rate and/or error rate. Over such shorter distances 
the transmitted power can also be reduced whilst maintaining adequate received 

■ 

signal. This being the case, Plastic Optical Fibre (POF) can be used in place of GOF 
in such systems. 

POF has a greater diameter than GOF, typically around 1000 micron 
compared with around 100 micron for a typical GOF. To extract the maximum 
optical energy from the fibre in any application requires good optical coupling 
between the fibre and the particular light sensitive element. For high speed data 
transmission the switching speed of the light sensitive element must be high. To 
achieve high speeds the size of the light sensitive element must be kept as small as 
15 possible as a larger light sensitive element will generally have a larger inherent 
capacitance than a smaller light sensitive element and will hence have a slower 
switching speed. 

* ■ 

transceivers are packaged in a protective housing into 
which an optical fibre may be inserted and releaseably retained. To allow the fibre to 
20 be inserted and retained, an opening is provided in the housing, said opening being of 
a cross-section corresponding to the cross-section of the optical fibre and extending 
from the surface of the housing to the light emitting and or li^ht sensing means of the 
transceiver. Such package designs as are known are specially adapted for use with 
GOF aid as a result are not particularly suited for use with larger diameter POF. In 
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particular, as the cross-section of even a GOF is typically greater than that of the light 
sensing « emitting means, a proportion of the light feat travels along the optical fibre 
is not incident upon the light sensing means. These losses reduce the effective 
intensity of the transmitted data signals and hence increase the Bit Error Rate and 
reduce the efficiency, the sensitivity, data rate, and maximum communication range 
of the signed from their optimum valnes and are exacerbated if POF is used rather than 
GOF due to the larger diameter of POF. 

i 

• m 

i 

One way to combat these losses is to increase the intensity 0 f the emitted 
signal. There are however legal limits for the maximum output signal intensity in 
optical data transmission systems. These limits are imposed to protect the vision of 
aay person working with or using such devices. As a result, the losses cannot be fully 
compensated by increasing signal strength. 

It is therefore an object of the present invention to provide means for coupling 
an optical data transceiver to a POF and to provide an optical data transceiver adapted 
15 to be coupled to a POF which overcomes or alleviates some or all of the above 
problems. It 3S also an object of the present invention to provide a method or methods 
of manufacturing and packaging an optical data transceiver that overcomes or 
alleviates some or all of the above problems. 
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According to a first aspect of the present invention there is provided . 



a means 



20 for optically coupling an optical fibre to an integrated circuit: the circuit including at 
leas; one optically active element; and the means for coupling comprising reflecting 
and receiving means for mounting on a surface of said integrated circuit, Said 
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reflecting *nd receiving means being adapted to receive the optical fibre into optically 
coupled connection therewith. 

According to a second aspect of the invention there is provided a method of 
for optically coupling an optical fibre to an integrated circuit, the integrated circuit 

■ 

5 including at least one optically active element, said coupling being achieved by the 
steps of: mounting on a surface of said integrated circuit reflecting and receiving 
means; and optically coupling said optical fibre to said reflecting and receiving 
means. 

In fl lis manner, optical coupling may be provided between an optical fibre and 
10 ;in optically active element or elements wherein the losses of transmitted optical 
signals are reduced and hence the efficiency, the sensitivity, data rate, Bit Error Rate, 
and maximum communication range of the data signals are improved. 

The reflecting and receiving means preferably has two open aids. One end is 
preferably adapted to receive and retain an optical fibre and the second end is 
15 preferably adapted to fit around an optically active element or elements. The 
reflecting and receiving means may have shaped and reflective inner surfaces 
operable to direct light from the optical fibre onto said optically active element or 
elements and to direct light from said optically active elements into said optical fibre. 
Tae inner surfaces are preferably curved. 

* 

20 Preferably a gel blob is applied to said optically active element or elements. 

» 

Most preferably, said gel blob is applied so as to form a lens to assist said reflecting 
and receiving means in directing light from said optical fibre to said optically active 
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element or elements and in directing light from said optically active elements to said 
optical fibre. 

* ■ 

Preferably, the reflecting and receiving means is mounted on the integrated 
circuit by means of adhesive. Preferably, the integrated circuit is additional* 
> provided with bond pads, which allow electrical connections to be made between the 
. optically active element or elements and external circuitry. 

According to a third aspect of the present invention there is provided an 
optical data transceiver comprising: an integrated circuit comprising at least one 
optically active element; and a reflecting and receiving means mounted on said 
integrated circuit, said reflecting and receiving means for receiving and retaining the 
«d of an optical fibre and for directing light from said optical fibre to said optically 
active element or elements and for directing light from said optically active element 
or elements to said optical fibre. 

In this manner, an optical data transceiver may be provided wherein the losses 
15 of transmitted optical signals are reduced and hence the efficiency, the sensitivity, 
data rate, Bit Error Rate, and maximum communication range of the data signals are 
improved. 

In one preferred embodiment, the optical transceiver is an optical transceiver 



10 



of the type comprising two optically active elements, a light emitting 



means and a 



20 light sensing means. In an alternative preferred embodiment, the optical transceiver is 
an optical transceiver of the type comprising a single optically active element being a 
Hght emitting means. In a further alternative preferred embodiment, the optical 
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transceiver is an optical transceiver of the type comprising a single optically active 
element being a light sensing means. 

In a particularly preferred embodiment, the optical transceiver is an optical 

t * 

iiansceiver of the type comprising three optically active elements: a light emitting 
means operable to emit light in response to received electrical signals; a mounting 
means suitable for retaining an end of an optical fibre in position adjacent to said light 



emitting means; a first light sensing means operable to detect light emitted by the light 
emitting means and reflected from the end of said optical fibre, said first light sensing 
means being operable to output a signal indicative of the intensity of the reflected 
10 light; a second light sensing means operable to detect light incident upon said 
transceiver unit from an external source via said optical fibre and output electrical 
signals in' response thereto; and control means operable to vary the intensity of the 
light emitted by the light emitting means in response to the ou^mt of the first light 

ft 

sensing means.' In such embodiments said optical transceiver unit is adapted to 
15 transmit light of a first wavelength and to receive light of a second wavelength. 
Furthermore said light emitting means is adapted to emit light of a first wavelength 
and said first light sensing means is adapted such that it detects substantially only 
light of said first wavelength by means of a filter, an interference coating or 
otherwise. Said second light sensing device may be an independent light sensing 
20 device or may be a portion of the first light sensing means operable to provid 



e a 



distinguishable signal and which is adapted such that it detects substantially only light 
of said second wavelength by means of a filter, an interference coating or otherwise. 
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Preferably, ft. op«eal fibre i s a ptafc optical ^ ffoF) „ „ 
cladded silica fibre (PCS), 

a gel blob i, applied to Sai<1 opticaIXv ^ elemMB ^ 

.—Mr. ^ * b,ob is appUed ao as to foim a ,eoa ,„ ^ M ^ m _ fa 
direct Hght ^ ^ opScal ^ to ^ ^ ^ eimMt ^ ^ ^ 

to ^ fr ° m ^ - *— « or e Iemmts to said optica, fibre 



15 



20 



— « or may eacb be tap,™ on ^dependent into^od ^ sald 

desired re.abV, posit,,, my rf ^ ^ ^ 

may be top,^ on a si^e integrated circr* as „ coovenien, reared 

or desired 

P^erably, *. circuit is ^ ^ ^ 

Wbieb alio, elecica, eo^ „ be taade betweea ,be opb^y active eleven, or 
. aod etteroa, cireoitry. PreferaWy> tte ^ ^ ^ 

a subsba* or a Iead ^ ^ ^ ^ ^ ^ ^ 

P^ded on said itfe^ circoi, aod ex.eroai cireuiby are roade via said substrate 

" ^ * ^ *• looted circuit ia mounted on . 

— said subs**, mav be ^ . ^ ^ ^ ^ 

first substrate. 
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Pr eferably, in embodiments wherein the integrated circuit is mounted on a lead 
frame or substrate, the optical data transceiver is encapsulated in a protective package. 

The present invention may be adapted for use in any optical data transmission 
system or any optical data link. By use of appropriate combinations of transceiver 
units duplex, half duplex and simplex links may be provided as appropriate or as 
desired. 



20 



One particular use of optical data transmission systems is in vehicular or 
automotive control or entertainment systems such as those operating to the MOST 
standard. Another application for such data transmission systems is for use in 
1 0 transmitting data between a digital imaging device and an image processing means 
such as those used in various automotive applications including lane following and 
parking assist 

According to a fourth aspect of the present invention there is provided a 
method of rnanufacturing optical data transceivers comprising the steps of: providing 
iin array of integrated circuits on a wafer, each integrated circuit incorporating at least 
one optically active element; providing a corresponding array of reflecting and 
receiving means, each reflecting and receiving means within the array operable to 
retain the end of an optical fibre and to direct light from said optical fibre to said 
optically active element or elements of one of the integrated circuits and also operable 
to direct light from said optically active element or elements of one of the integrated 
circuits to said optical fibre; aligning said array of reflecting and receiving means with 
said array of integrated circuits and thereby mounting said array of reflecting and 



15 
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recehdng means in alignment with said array of integrated circuits; and separating 
individual optical data transceivers from the array. 

Ia this manner, an optical data transceiver may be provided wherein the losses 
of transmitted optical signals are reduced and hence the efficiency, the sensitivity, 
5 data rate. Bit Error Rate, and maximum communication range of the data signals are 
improved. 

The wafer and the array of reflecting and receiving means are separated into 
individual optical data transceivers by sawing, laser scribing or any other known 
semiconductor separation techniques or a combination of two or more such 
10 technique.,,. The individual optical data transceivers can then be mounted onto 
suitable substrates or packaged, as desired or as appropriate. 

In alternative embodiments, the wafer and array of reflecting and receiving 
means can be separated into optical data transceivers incorporating two or more 
reflecting and receiving means and two or more integrated circuits to form multiple 
15 POF interfaces. m a stfll further embodiment the array of reflecting and receiving 



means 



can provide a plurality of reflecting and receiving means for a corresponding 
plurality of optically active elements provided on each integrated circuit to provide a 
multiple POP interface. 

Preferably, the method of the fourth aspect of the present invention is adapted 
10 to be used to manufacture optical data transceivers according to the third aspect of the 
present invention. As such, the fourth aspect of the present invention may incorporate 
aay features of the third aspect of the present invention as desired or appropriate. 



1 
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Preferably, the method further includes the step of packaging the optical data 
transceiver. 

According to a fifth aspect of the present invention there is provided a method 
of manufacturing a packaged optical data transceiver comprising the following steps: 
5 providing an integrated circuit, the integrated circuit incorporating at least one 
optically active element; mounting a reflecting and receiving means on said integrated 
circuit, said reflecting and receiving means being operable to retain the end of an 
optical fibre and to direct light from said optical fibre to said optically active element 
or elements of one of the integrated circuits and also operable to direct light from said 
1 0 optically ac.ive element or elements of one of the integrated circuits to said optical 
fibre; and dispensing a quantity of potting compound on to the surface of said 
integrated circuit such- mat only the reflector means and said optically active elements 
are left uncovered. 



• 15 



In this manner, a packaged optical transceiver may be provided wherein the 
losses of transmitted optical signals are reduced and hence the efficiency, the 
sensitivity, data rate, Bit Error Rate, and maximum communication range of the data 
sisals are improved. 

The method may preferably further comprise the steps of: providing bond pads ' 
on said integrated circuit; mounting said integrated circuit on a suitable substrate and 
20 forcning electtical connections between said bond pads and said substrate before 
dispensing said potting compound. 

Preferably said potting compound is dispensed so as to cover substantially the 



whole of the substrate in addition to the integrated circuit Preferably, the 



potting 



SLQZ CCZ TZT0 YVd 6*:9T 9002 S0/R0 



WO 2005/045499 PCT/EB2004/003674 

« 

-11- 



compound is applied in such a manner as to leave exposed bond pads or other means 
foi electrically connecting the substrate to external circuitry. In one particular 
preferred embodiment, contacts for external electrical connections are provided on the 
opposite side of the substrate to that the integrated circuit is mounted on and vias are 
5 provided in the substrate allowing electrical connection to be made between the 
contacts and the integrated circuit 

The method according to the fifth aspect of the present invention may 
incorporate an y or all features of the third or fourth aspects of the present invention as 
desired or as appropriate. 

« 

10 According to a sixth aspect of the present invention there is provided a 

packaged optical data transceiver manufactured in accordance with the fifth aspect of 
the present invention. 

The optical transceiver unit according to the sixth aspect of the present 
invention may incorporate any or all of the features described in relation to the third 
1 5 fouith or fifth aspects of the invention as desired or appropriate. 

According to a seventh aspect of the present invention there is provided a 
method of mtinufacturing a packaged optical data transceiver comprising the 

following steps : providing an integrated circuit, the integrated circuit incorporating at 

... ■ 

least one optically active element; mounting a reflecting and receiving means on said 
20 inte^jrated circuit* said reflecting and receiving means being operable to retain the end 
of an optical fibre and to direct light from said optical fibre to said optically active 
element or elements of one of the integrated circuits and also operable to direct light 
from said optically active element or elements of one of the integrated circuits to said 
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optical fibre, thereby forming an assembly; inserting the assembly into a cavity of a 
moulding tool ensuring that at least a projection of the moulding tool is. in contact 
with and seals with the reflecting and receiving means; introducing a plastic mould 
compound into the cavity so as to encapsulate the assembly except for the portion in 
5 contact wiih the projection; and removing the assembly from the cavity, whereby 
there is an opening defined in the plastic mould encapsulating the assembly through 
which light may pass to the optically active element or elements. 

According to an eighth aspect of the present invention there is provided a 
method oJ manufacturing a packaged optical data transceiver comprising the 
10 following steps: providing an integrated circuit, the integrated circuit incorporating at 
least one optically active element; applying a quantity of gel to the integrated circuit 
to cover at (east the optically active elements, thereby forming a gel-coated assembly; 
inserting the gel-coated assembly into a cavity of a moulding tool ensuring that at 
least a projection of the moulding tool is in contact with the gel-coated assembly; 
15 introducing a plastic mould compound into the cavity so as to encapsulate the gel- 
coated assembly except for the portion in contact with the projection; removing the 
Jissembly from the cavity, whereby there is an opening defined in the plastic mould 
encapsulating the assembly through which the assembly can be accessed; and 
mounting a reflecting and receiving means on said integrated circuit, said reflecting 
20 and receivij ig means being operable to retain the end of an optical fibre and to direct 
ligjht from said optical fibre to said optically active element or elements of one of the 
integrated circuits and also operable to direct light from said optically active element 
or elements of one of the integrated circuits to said optical fibre. 
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The method may preferably further comprise the steps of: providing bond pads 
on said integrated circuit; mounting said integrated circuit on a suitable lead frame; 
and forming electrical connections between said bond pads and said lead frame before 
inserting the assembly into the moulding tool. 

5 Preferably, the peripheral portions of the lead frame are not encapsulated 

thereby providing means for electrically connecting the substrate to external circuitry. 

The methods according to the seventh and eighth aspects of the present 
invention may incorporate any or all features of the third or fourth aspects of the 
present invention as desired or as appropriate. 

10 According to a ninth aspect of the present invention there is provided a 

packaged opucal data transceiver manufactured in accordance with the seventh aspect 
or eighth aspect of the present invention. 

The optical transceiver unit according to the ninth aspect of the present 
invention may incorporate any or all of the features described in relation to the third, 
1 5 fourth, seventh or eighth aspects of the invention as desired or appropriate. 

The invention will now be described further herein, with reference to the 
accompanying drawings, in which: 

Figure. 1 shows a cross section of .a first embodiment of an optical data 

transceiver according to the invention; 

20 Figure 2 shows a plan view of the optical data transceiver of Fi gure 1 ; 

Figure 3 shows an intermediate stage in the manufacture of an 

alternative embodiment of optical data transceiver; 
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Figure 4 shows a plan view of the completed optical data transceiver of 

figure 3; 

Figure 5 shows a plan view of an unpackaged optical data transceiver 

■ 

according to the present invention; 

5 Figure 6 shows a cross-sectional view of the optical data transceiver of 

figure 5, packaged according to a packaging method according 
to the present invention; 

Figure 7 shows a plan view of an unpackaged optical data transceiver 

according to the present invention; and 

10 Figure 8 shows a cross-sectional view of the optical data transceiver of 

figure 7, packaged according to an alternative packaging 
method, according to the present invention- 
Referring now to the figures, Figure 1 shows a cross-section of an optical data 
transceiver 100, which comprises an integrated circuit 101, having provided on one 
15 side thereof a light sensing means 104. The integrated circuit 101 is mounted on a 
substrate 1 09, but may in alternative embodiments not be mounted on a substrate, if 
desired. A reflecting and receiving means 102, is mounted on the same surface of 
integrated circuit 101 as the light sensing means 104, The reflector means is open at 
both ends and has shaped and reflective internal surfaces 103. The reflecting and 
t0 receiving means 102 is adapted at one end to receive a Plastic Optical Fibre (POF) 

» 

150 into connection therewith and at the other end is aligned with the light sensing 
means 104. In this way, the reflecting and receiving means is operable to direct light 



bWlD N0S1IM 



919Z CC2 TZT0 YVd OSCGT OOfi* 



I 



WO 20*05/045499 PCTYLB20O4/003674 

-15- 

proceeding from the end of the 150 to the light sensing means 104, and is further 
operable to refcrin the P OF 1 50 in position relative to the light sensing means 1 04, 

Id order to direct light from the POF 150 the reflecting and receiving means 
10?. has a curved inner surface which is adapted to reflect a large proportion of 
5 incident light The surface may be adapted to reflect light by being polished, 
metallised or covered with a reflective coating. To improve reflective performance if 
the surface is i:>olished, the whole reflecting and receiving means 102 maj' be formed 
from white material. 

The reflecting and receiving means 102 can be mounted on the integrated 

10 circaiit 101 in ;my suitable manner. For example, a suitable adhesive material can be 

« 

used* For additional stability, the reflecting and receiving means 102 may be further 
shaped so as 10 make contact with the substrate 109 on one or more sides of the 
integrated cirarit 101. The POF 150, is retained in the open end of the reflecting and 
receiving means 102 by any suitable means which allows optical coupling of the POF 
15 to the moulding 1 02. 

Referring now to figure 2, which shows a plan view of the embodiment of . 

■ 

figure 1 , it can be seen that the integrated circuit extends away from the reflecting and 
receiving means 102 on at least one side. On this extended portion of the integrated 
circuit, bond pads 107 are provided to enable electrical connections 108 to be made 
20 between the integrated circuit 101 and the substrate 109 or any other external 
circuitry. 

The integrated circuit 101 may also comprise suitable control and or 
processing circ uitry to process si gnal s generated by the light sensing means 104 and 
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. to generate signals for output to other devices connected to the integrated circuit 101 
via bond pads 107. 

In alternative embodiments, the integrated circuit 101 may comprise light 
emitting means and additional light sensing means, operable to monitor the 
5 performance of the light emitting means. Integrated circuits 101 incorporating such 
additional elements are discussed in more detail later in the specification. ' 

Referring now to Figures 3 and 4, an intermediate stage in manufacture of 
such optical data transceivers 1 00 is shown. Firstly, an array of interconnected 
reflecting and receiving means 202 is foimed. This reflecting and receiving means 
10 a;cray 202 is then mounted on a silicon wafer 201 upon which is provided a matching 
axray of integrated circuits 101. Care is taken to ensure the reflecting and receiving 
means array 202 is aligned with the integrated circuit 101 array so that each reflecting 
and receiving means 102 is aligned with the light sensing means 104 of each 
integrated circuit 101. The reflecting and receiving means array 202 is mounted to 
15 the wafer 201 by means of adhesive or any other suitable manner, as desired or as 

■ 

appropriate. 

The wafer 201 and the reflecting and receiving means array 202 are separated 
into individual optical data transceivers by sawing, laser scribing or any other known 
semiconductor separation techniques or a combination of two or more such 
20 techniques. The individual optical data transceivers can then be mounted onto 
suitable substrates or packaged, as desired or as appropriate. As a result of the 
separation from the array, the reflecting and receiving means may have side portions 
202a, 202b. 

♦ 
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In alternative embodiments, the wafer 201 and reflecting and receiving means 
aixay 202 can be separated into optical data transceivers incorporating two or more 
reflecting and receiving means 102 and two or more integrated circuits to form 



mi 



multiple POF interfaces. In a still further embodiment the reflecting and receiving 
5 means array 202 can provide a plurality of reflecting and receiving means 1 02 for a 
corresponding plurality of light sensing means provided on each integrated circuit 101 
to provide a multiple POF interface. 

Refecring now to figures 5 and 6, one embodiment of an optical data 
ntmsceiver 300 according to the present invention comprises an integrated circuit 301 
10 upon which is implemented second light sensing means 304, light emitting means 305 
and first light sensing means 306, a reflecting and receiving means 302 and bond pads 
307, said bond pads being electrically connected to said integrated circuit 301. 

• * m * 

The reflecting and receiving means 302 is operable to direct light emitted by 
the tight emitting means 305 at wide angles into an optical fibre 350 and to direct light 
15 proceeding from the end of optical fibre 350 to the first and second light sensing 

306, 304. It is also operable to retain the optical fibre 350 in position relative 
to the light emitting means 305 and the first and second fight sensing means 306, 304. 
ITie reflecting and receiving means 302 is mounted on to the integrated circuit 301 by 
adhesive 3J 5. In order to direct light from the tight emitting means 305 into the 
20 optical fibre 350, the reflecting and receiving means 302 has a curved inner surface 
2.03 which is adapted to reflect a large proportion of incident light the surface 303 
may be adapted to reflect light by being polished metallised or covered with a 



means 
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refl active coating. To improve reflective performance if the surface is polished, the 
whole reflecting and receiving means 302 may be formed from white material. 

Referring now to figure 6, the integrated circuit 301 is mounted on a substrate 
309. The substrate 309 is provided with bond pads 313 and connection pads 314. 
5 Connections are made by way of wires (or any other suitable means) between the 
bond pads 307 on the integrated circuit 301 and the bond pads 313 on the substrate. 
Ths bond pads on the substrate 309 are connected to further connection pads 3 14 by 
vias through s;iid substrate 309 by means of which the optical transceiver 300 may be 
connected to c ictemal circuitry. 

10 The optical transceiver is packaged by taking the integrated circuit 301 and 

attached light emitting means 305> and mounting them on said substrate 309. Before 
packaging, said reflecting and receiving means 302 is .mounted on said integrated 
circuit 301, said reflecting and receiving means 302 being aligned so as to reflect light 
from said lighi; emitting means into said optical fibre 350 and to reflect light from said 

15 optical fibre onto said light sensing means 306, 304. 

Once the reflecting and receiving means 302 is in position, a blob of gel 310 is 
applied to the optically active elements. The blob of gel 310 may be amorphous or 
may be shaped so as to form a lens and accentuate the effect of the reflecting and 
receiving means 302. A potting compound 3 1 1 is then dispensed onto the surface of 
20 the integrated circuit 301, and substrate 309 so as to cover their upper surfaces except 
that portion upon which the reflecting and receiving means 302 sits. The potting 
compound 31 1 provides protection for all the components of the optical transceiver 
whilst leaving an opening through which an optical fibre 350 may be inserted to allow 
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light to be directed to said light sensing means 304 and directed away from said light 
emitting means 305. The potting compound is in a fluid state when applied to the 
substrates 301, 309 and as such the surface tension of the potting compound before it 
sets results in the curved ends 312 of the package. 

5 The gel blob provides protection for the optically active elements during and 

■ 

after potting. It is also possible that, the gel blob 310 may be added after potting or 
may be omitted altogether, if desired. The gel may be any suitable transparent 
compound such as a transparent epoxy or a silica based gel. The gel blob may be 
formed to any desired shape by use of any suitable method. 

10 It is of course obvious to the skilled man that such a transceiver 300 may be a 

transceiver with light emitting means only or with light sensing means only or with 
both in addition to the embodiment described herein comprising light emitting means 
3 05 and first and second light sensing means 306, 304 for monitoring and controlling 
the performance of the light emitting means in addition to receiving optical signals. 

1 5 Often optical data transmission systems use optical fibres 350 terminated by a 

ferrule. In order to comply with such systems, the packaged transceiver may be 
adapted to bave a ferrule receiving means fitted thereto. 

Referring now to figures 7 and 8, an optical data transceiver 400 comprises an 
integrated circuit 401 upon which is implemented second light sensing means 404, 
20 light emitting means 405 and first tight sensing means 406, a reflecting and receiving 
means 402 and bond pads 407, said bond pads being electrically connected to said 
integrated circuit 40 1 . 
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The reflecting and receiving means 402 is operable to direct light emitted by 
Ihe light emitting means 405 at wide angles into an optical fibre 450 and to direct light 
]>roceeding from the end of optical fibre 450 to the first and second light sensing 
means 406, 404. It is also operable to retain the optical fibre 450 in position relative 
5 to the light emitting means 405 and the first and second light sensing means 406, 404. 
'The reflecting and receiving means 402 is mounted on to the integrated circuit 401 by 
iidhesive 4] 5. In order to direct light from the light emitting means 405 into the 
optical fibre 450, the reflecting and receiving means 402 has a curved inner surface 
403 which ?s adapted to reflect a large proportion of incident light The surface 403 
10 may be adapted to reflect light by being polished, metallised or covered with a 
reflective coating. To improve reflective performance if the surface 403 is polished, 
the whole reflecting and receiving means 402 may be formed from white material. 

Referring now to figure 8, the integrated circuit 401 is mounted on a lead 
irame 409. Connections are made by way of wires 408 (or any other suitable means) 
15 between the bond pads 407 on the integrated circuit 401 and peripheral potions of the 
lead frame 409 by means of which the optical transceiver 400 may be connected to 
external circuitry. 

■ 

Onco said integrated circuit 401 is mounted on said lead frame, said reflecting 
esid receiving means 402 is mounted on said integrated circuit 401, said reflecting and 
20 receiving means being aligned so as to reflect light from said light emitting means 
into said op deal fibre 450 and to reflect light from said optical fibre onto said light 
sensing means 406, 404. 
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In an. alternative preferred embodiment, said reflecting and receiving means is 
iitached to i-aid integrated circuit whilst said integrated circuit is in wafer form. 

Once the reflecting and receiving means 402 is in position, a blob of gel 410 is 
applied to the optically active elements. The blob of gel 410 may be amorphous or 
5 raay be shaped so as to fonn a lens and accentuate the effect of the reflecting and 
receiving means 402. The integrated circuit 401, lead frame 409 and reflecting and 
receiving 402 are then placed into the cavity of a moulding tool. The cavity has a 
projection adapted to be in contact with said reflecting and receiving means 402. 

A moulding compound 411 is then introduced into the cavity so as to 
10 encapsulate the integrated circuit 401, lead, frame 409 and reflecting and receiving 
402 except for the peripheral portions of lead frame 409 and an opening 
corresponding to the position of the projection above said reflecting and receiving 
means. The moulding compound 41 1 provides protection for all the components of 
the optical transceiver 400 whilst leaving an opening through which an optical fibre 
15 4.50 may be inserted to allow light to be directed to said light sensing means 404 and 
directed away from said light emitting means 405. 

The gel blob 410 provides protection for the optically active elements during 

■ 

arid after encapsulation. It is also possible that, the gel blob 410 may be added after 

* 

encapsulation if the projection is adapted so as not to damage the optically active 
20 elements of the integrated circuit 401 during encapsulation or may even be omitted 
altogether, if desired. Hie gel may be any suitable transparent compound such as a 
transparent epoxy or a silica based gel. The gel blob 410 may be formed to any 
. desired shape by use of any suitable method. 
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In a further alternative embodiment, it is possible that the reflecting and 
receiving means is not mounted to said integrated circuit 401 until after encapsulation. 
In such embodiments, a blob of gel 410 is applied to protect the optically active 
elements during encapsulation the projection of the mould tool remaining in contact 
5 with the gel blob 410 during encapsulation, thereby providing an opening over said 
gel blob 410. The reflecting and receiving means 402 is then inserted into and 
mounted in said opening thus providing a packaged optical transceiver 400 as 
described above* In such embodiments, it is also possible that, if desired, the gel blob 
410 may be omitted, provided that the projection is adapted so as not to damage the 
10 optically active elements of the integrated circuit 401 during encapsulation. 

The above described methods may also be adapted to include the further step 
of applying Teflon tape to the unpackaged transceiver in the mould cavity, to cover at 
least the optically active elements. This provides additional protection for the 
optically active elements and is known as the Boschman Technique. 

15 It is of course obvious to the skilled man that such a transceiver 400 may be a 

transceiver with light emitting means only or with light sensing means only or with 
both in addition to the embodiment described herein comprising light emitting means 
405 and first and second light sensing means 406, 404 for monitoring and controlling 
the performance of the light emitting means in addition to receiving optical signals, 

20 Otten optical data transmission systems use optical fibres 450 terminated by a 

ferrule. In order to comply with such systems, the packaged transceiver may be 
adapted to have a ferrule receiving means fitted thereto, 
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It is of course to be understood that the invention is not intended to be 
restricted to details of the above embodiments which are described by way of example 
only. 
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